A new class of fluorescent reporter is described and used to visualize the biotin/avidin 11 binding interaction. Derivatives of the azamacrocycle cyclam that contain a pendant 12 naphthalimide dye are inherently fluorescent when zinc(II) is coordinated. Introducing 13 a second pendant group -biotin -affords an unsymmetrical bis-triazole-scorpionand 14 ligand that interacts specifically with avidin. This ligand has been assembled using a 15 one-pot "double-click" strategy and complexed with copper(II) and zinc(II). The zinc(II) 16 complex is fluorescent, and its fluorescence output changes in the presence of avidin. 17 Upon avidin binding, the fluorescence output is diminished by interaction with the 18 protein, at [complex]:[avidin] ratios up to 4:1. The observed change may arise from a 19 specific quenching effect in the biotin binding pocket or from a binding-induced change 20 in the coordination geometry of the complex.
Introduction 36
Metal complexes are powerful and versatile agents in medicinal chemistry. [1] However 37 their successful application in this field often suffers because the chemical reactivity of 38 metal complexes is not tunable, which reduces their selectivity and increases 39 therapeutic side effects. It would be a significant advance to design metal complexes 40 that are inactive until bound by their biological target, where the binding event itself 41 reveals a chemically active metal center. While no such "target-activated" metal (II) . [7a] In that work, a model zinc(II) 73 complex 4 was shown crystallographically to adopt a trans-III octahedral geometry, 74 termed here the "ballerina conformation", given its resemblance to the position of a 75 ballerina's arms in the "fourth position". Based on this precedent it was expected that 76 compound 2 would exhibit similar coordination geometry, forming a "ballerina" 77 complex in which both triazoles are directly coordinated to the metal. Compound 2 was 78 synthesized by adapting the previously reported synthesis of 3 and 4. The mono-functionalized biotinylated scorpionand complexes 1 and 7 were synthesized 84 in good overall yields by modifying the literature method (Scheme 1). Synthesis of the biotinylated ballerina complex 2 required 3-azidopropylamine 6, [9] 6-99 azidonaphthalimide 8, [7b,10] and the doubly-protected, doubly-propargylated cyclam 100 9, [7a,11] which were prepared by literature methods (ESI) . With all the required 101 precursors in hand, the unsymmetrical "double click" reaction was attempted (Scheme 102 2). halved (to 30% and 6% respectively) and the yield of 10 was doubled (to 34%). While 120 lower than desired, this yield for the unsymmetric di-clicked product is superior to 121 those reported elsewhere for the multi-step synthesis of molecules containing two 122 different triazole-derived components using "sequential click" strategies, which 123 typically involve the use of silyl groups to temporarily protect one of the two alkynes. [12] 124 125
Results and Discussion
The unsymmetric di-triazole 10 was coupled with biotin using HATU in DMF (biotin is complexes like 4, [7a] this means that any disruption of triazole-zinc(II) coordination 192 upon binding of avidin to complex 2 will not be detected by UV-Vis spectrophotometry.
193
The fluorescence spectra ( Figure 4B ), show that excitation of either complex 2 or 18 at negative control for the fluorometric studies on the binding of 2 to avidin. 
